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INTRODUCTION 

A  need  was  demonstrated  to  compile  statistical  data  concerning  the  commercial 
motor  vehicles  or  large  trucks  that  traverse  Montana's  highways.  This  study 
attempts  to  address  this  need  by  presenting  various  types  of  commercial  motor 
vehicle  (or  large  truck)  highway  data  such  as:  Traffic  Volumes,  Accident 
Statistics,  Accident  Rates,  Severity  Rates,  Equivalent  Property  Damage  Only 
(EPDO)  Rates,  and  Accident  Trends.  This  data  is  then  compared  to  overall  vehicle 
rates  and  data  statewide. 

The  prime  objective  of  this  study  is  to  compile  a  documented  traffic  accident 
history  for  large  truck  traffic  traveling  Montana's  Rural  Interstate  and  Primary 
Systems.  This  study  can  be  used  as  a  reference  tool  when  determining  whether 
special  design  measures  should  be  incorporated  into  a  specific  highway 
construction  project,  as  well  as  for  many  other  uses. 

Another  use  of  this  report  is  to  identify  various  commercial  motor  vehicle 
accident  types  and  trends.  This  information  can  be  used  to  identify  possible 
countermeasures  that  would  address  these  trends. 

The  general  public,  including  special  interest  groups  and  major  trucking 
companies,  may  find  this  document  useful  in  many  ways  unanticipated  by  this 
department . 

GENERAL 

A  commercial  motor  vehicle  is  defined  as  any  vehicle  with  a  minimum  of  two  axles 
and  six  tires  when  compiling  traffic  volumes.  To  obtain  commercial  motor  vehicle 
accident  data,  the  category  "Truck/Truck  Tractor"  body  style  on  the  Montana 
Highway  Patrol  accident  report  form  was  used.  Only  investigated  accidents  are 
considered  for  the  purposes  of  this  report . 

For  the  remainder  of  this  report  to  maintain  consistency,  the  commercial  motor 
vehicle  or  large  truck  will  be  referred  to  only  as  "large  truck". 
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Certain  parts  of  this  report  involve  comparisons  to  the  previous  report,  A  Study 
of  Commercial  Motor  Vehicles  Large  Trucks,  Published  December  1991.  The  1991 
report  covered  the  years  1988-1990.  To  maintain  consistency  and  to  simplify 
wording,  this  report  will  be  referred  to  as  the  "1991  Report"  for  the  remainder 
of  this  study,  when  appropriate. 

For  this  study,  only  the  interstate  and  primary  system  roadways  are  addressed. 
Large  truck  traffic  volume  data  is  not  readily  available  from  the  Highway 
Information  System's  computer  program  for  the  Federal  Aid  Secondary,  Urban  and 
local  road  system  roadways.  The  Highway  Information  System's  past  storage  of  all 
vehicular  traffic  volume  data  is  limited  to  three  consecutive  calendar  years  - 
1991-1992-1993.  In  order  to  maintain  consistency  throughout  this  report,  only 
these  three  years  of  data  were  used. 

This  information  pertains  to  investicrated  traffic  accidents  only,  and  only 
addresses  vehicles  that  were  directly  involved  in  the  accident. 

In  this  study,  the  larger  truck  accident  picture  was  addressed  and  compiled  in 
a  manner  and  process  consistent  with  the  Safety  Engineering  Improvement  Program 
as  it  is  conducted  in  this  state.  This  safety  program  monitors  traffic  accident 
data  on  a  continuing  basis  on  all  "highways"  within  the  State's  Interstate, 
Primary  and  Secondary  systems,  as  well  as  Urban  locations.  For  the  purpose  of 
this  study  only  Interstate  and  Primary  Rural  routes  were  considered. 

For  simplification.  Fatal  Accident  will  be  abbreviated  to  FAT.  ACC,  Injury 
Accident  will  be  INJ.  ACC.  and  Property  Damage  Accident  will  be  P.D.  ACC.  for  the 
remainder  of  this  study. 

This  study  attempts  to  summarize  and  compare  statistical  data  for  larger  trucks 
with  other  vehicular  traffic  on  (1)  a  statewide  basis;  (2)  for  the  interstate  and 
primary  highway  systems  and  the  federal  aid  routes  within  these  systems;  and  (3) 
on  route  segments  within  the  federal  aid  routes . 
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The  overall  intent  of  this  study  is  to: 

1.  Document  detailed  statistical  data  for  large  trucks  that  are 
travelling  on  Montana's  Interstate  and  Primary  System  roadways. 

2 .  Identify  roadway  routes  or  route  segments  that  are  experiencing  a 
higher  than  normal  large  truck  accident  frequency  or  rate . 

3 .  Provide  a  color  map  for  easy  reference  in  locating  the  routes  with  a 
higher  than  normal  accident  rate  for  large  trucks . 

4.  Provide  large  truck  accident  information  to  be  included  in  the 
accident  analyses  during  the  design  process. 

5.  Introduce  the  concept  of  Equivalent  Property  Damage  Only  (EPDO)  Rates 
with  respect  to  accident  frequency  and  severity  rates. 

6.  Identify  truck  accidents  by  the  number  of  trailer  units  being  pulled 
(none/single,  double,   triple*).    Appendix  A,   Figure  1  shows  the 

different  truck  configurations. 

7.  Identify  specific  large  truck  accident  types  or  trends,  if  any,  and 
use  this  information  when  performing  benefit/cost  analysis  on  possible 
coiintermeasures . 

8.  Compare  data  from  1991  report  to  identify  possible  trends  in  truck 
accidents  as  compared  to  this  report. 

9.  Provide  a  basic  document  that  can  be  updated  on  a  regular  basis  to 
keep  the  large  truck  data  current . 

10.  Provide  a  document  to  the  general  public  (ie.  Trucking  Companies, 
etc..)  for  use  as  a  reference  in  their  decision  making  process,  as 
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well  as  serving  educational  purposes. 

♦Note:  Triple  trailer  units  were  allowed  in  Montana  as  of  July  1,  1989, 
and  only  allowed  on  Interstate  routes  and  within  five  miles  of  Interstate 
interchanges . 
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I.   INTERSTATE  SYSTEM 

Traffic  Accident  Totals 

1.    Interstate  15  -  Involving  Large  Trucks 


1991 
1992 
1993 
TOTAL 


FAT.  ACC, 

2 

1 
2 
5 


INJ.  ACC, 

16 
13 
25 
54 


P.D.  ACC. 

23 
23 
32 
78 


TOTAL  ACCIDENTS  =13  7 


Interstate  90  -  Involving  Large  Trucks 
FAT.  ACC.  INJ.  ACC. 


1991 
1992 
1993 
TOTAL 


55 

60 

56 

171 


P.D.  ACC, 

144 
113 
124 
381 


TOTAL  ACCIDENTS  =  561 


3 .    Interstate  94  -  Involving  Large  Trucks 
FAT.  ACC.  INJ.  ACC, 


1991 
1992 
1993 
TOTAL 


14 

5 

3 
22 


P.D.  ACC. 

19 
25 
19 
63 


TOTAL  ACCIDENTS  =89 

4 .    Interstate  Total  -  Large  Trucks 

FAT.  ACC.  INJ.  ACC, 


1991 
1992 
1993 
TOTAL 


5 
8 

5 
18 


85 

78 

84 

247 


TOTAL  LARGE  TRUCK  INVOLVED  ACCIDENTS  =  787 


P.D.  ACC , 

186 
161 
175 
522 


TOTAL 

276 
247 
264 
787 


2.3%  of  all  large  truck  accidents  involve  a  Fat.  Ace.  or  1  in  43.5  ace. 
31.4%  of  all  large  truck  accidents  involve  an  Inj .  Ace.  or  1  in  3.2  ace. 
66.3%  of  all  large  truck  accidents  involve  a  P.  D.  Ace.  or  1  in  1.5  ace. 


IBU:Q:PRE:7.gg 


-6- 


July  95 


c 


5 .   Interstate  Total  -  Non  Truck  Accidents 
FAT.  ACC.  INJ.  ACC. 


P.D.  ACC. 


TOTAL 


1991 
1992 
1993 
TOTAL 


29 
22 
25 
76 


482 

487 

522 

1491 


899 

845 

899 

2643 


1410 
1354 
1446 
4210 


Total  Non- Truck  Accidents  =  4,210 

1.8%  of  all  non- large  truck  accidents  involve  a  Fat.  Ace.  or  1  in  55.4 
35.4%  of  all  non-large  truck  accidents  involve  an  Inj .  Ace.  or  1  in  2.8 
62.8%  of  all  non-large  truck  accidents  involve  a  P.  D.  Ace.  or  1  in  1.6 


6 .   Interstate  Total  -  All  Vehicle  Accidents 
FAT.  ACC.  INJ.  ACC. 


P.D.  ACC, 


TOTAL 


1991 
1992 
1993 
TOTAL 


34 
30 
30 
94 


567 

565 

606 

1738 


1085 

1686 

1006 

1601 

1074 

1710 

3165 


4997 


Total  All  Vehicle  Accidents  =  4,997 


1.9%  of  all  accidents  involve  a  Fat.  Ace.  or  1  in  53.2 
34.8%  of  all  accidents  involve  an  Inj.  Ace.  or  1  in  2.9 
63.3%  of  all  accidents  involve  a  P.  D.  Ace.  or  1  in  1.6 


19.1%  of  the  Fat.  Ace.  involve  a  truck. 
14.2%  of  the  Inj.  Ace.  involve  a  truck. 
16.5%  of  the  accidents  on  the  interstate  involve  a  truck. 


Traffic  Accident  Rates 


General 


c . 
d. 


Accident  rate  is  the  number  of  accidents  per  million  vehicle 
miles . 

Average  Annual  Daily  Traffic  (AADT)  obtained  from  "Traffic  by- 
Sections  -  Montana  1993." 

The  large  truck  AADT  was  calculated  by  summing  each  individual 
segment's  AADT  multiplied  by  its  length,  and  then  divided  by 
the  overall  length  of  the  route  or  routes  in  question.  This 
gives  a  more  accurate  AADT  with  respect  to  the  other 
information  used,  and  lends  a  sense  of  continuity  to  the 
results . 

Time  frame  of  data  =  1991  -  1993,  3  years. 

Interstate  mileage  obtained  from  "Traffic  by  Sections  -  Montana 
1993,"  and  subsequent  addenda. 

Accident  Rate  Formula 


AR  = 


#  Accident  x  1,000,000 
AADT  X  No.  Yrs .  x  365  x  Length 


Also  used  in  conjunction  with  the  accident  rate  is  a  high 
average  accident  rate  which  provides  a  range  or  cutoff  point 
for  identifying  a  location  or  roadway  that  may  have  a  higher 
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than  normal  accident  rate.  The  high  average  is  defined  as  a 
rate  higher  than  two  standard  deviations  from  the  average 
accident  rate,  AR. 

2.  Interstate  15  -  Large  Truck  Accidents 

137  X  1, OOP, OOP 
521  X  3  X  365  x  387.9 

AR  =  0.62 

3 .  Interstate  90  -  Large  Truck  Accidents 

.,,  _      586  x  1.000,000 

1403  x  3  X  365  X  531.7 

AR  =  0.72 

4 .  Interstate  94  -  Large  Truck  Accidents 


AR  = 


89  X  1, OOP, PPP 


756  X  3  X  365  x  246.5 
AR  =  0.44 
Interstate  System  Total  -  Large  Truck  Accidents 


AR 


787  X  1, PPP, POP 


970  X  3  X  365  x  1159.4 
AR  =  P.64,  High  Average  =  1.69 
Interstate  System  Total  -  All  Vehicle  Accidents 


AR 


4997  X  1,000. OOP 


4484  X  3  X  365  x  1159.4 
AR  =  P. 88 

C.    Traffic  Accident  Severity  &  EPDO  Rates 

1 .  General 

a.    Severity  Rate  Formula 

(No.  Fat.)    (No.  Inj  .  )     (No.  P.) 
gjj  ^  5.8  (Ace.)  +  2.P  (  Ace.)  +  l.P  (D.  Ace.  ) 

No.  Accidents 

2.  Another  way  of  evaluating  the  relative  severity  of  a  given  section 
in  relation  to  other  sections  is  by  the  EPDO  Rate,  or  Equivalent 
Property  Damage  Only  Rate . 

EPDO  Rate  =  Accident  Rate  *  Severity  Rate 
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Interstate  15  -  Large  Truck  Accidents 

5.8(5)  +  2.0(54)  +  1.0(78)       _      1.57 
^^  "  137 

EPDO  Rate  =  0.62  *  1.57 

EPDO  Rate  =0.97 


Interstate  90  -  Large  Truck  Accidents 

5„  _  5.8(10)  +  2.0(175)  +  1.0(401)    _    1.38 
586 

EPDO  Rate  =  0.72  *  1.38 

EPDO  Rate  =0.99 


Interstate  94  -  Large  Truck  Accidents 

-o  _  5.8  (4)  +2.0  (22)  +1.0  (63)      _     1.46 
89 

EPDO  Rate  =  0.44  *  1.46 

EPDO  Rate  =0.64 


Interstate  System  -  Total  Large  Truck  Accidents 

CD  -  5.8(18)  +  2.0(247)  +  1.0(522)    _    1.42 
787 

EPDO  Rate  =  0.64  *  1.42 

EPDO  Rate  =0.91 


7.    Interstate  System  Total  -  All  Vehicles 

„   5.8(94)  +  2.0(1738)  +  1.0(3165)      1.44 
^■^  '  4997 

EPDO  Rate  =  0.88  *  1.44 

EPDO  Rate  =  1.2  7 
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Large  Truck 

Statewide 

Accidents 

Average 

% 

All 

Veh.  % 

20.2 

28.9 

0.  5 

0.3 

35.8 

14  .4 

0.0 

0.0 

2.9 

1.4 

0.0 

0.0 

0.1 

0.1 

5.3 

13.7 

23.0 

35.2 

1.  9 

1.5 

10.2 

4.5 

D.    Traffic  Accident  Details 

1.    Interstate  System  Rates  as  reported  by  SAS  Report: (3  yr  time  frame) 

a.  First  Harmful  Event 

Overturn 

Pedestrian 

MV  in  Trans. 

MV  Other  Rdwy. 

Parked  MV 

Train 

Pedacycle 

Animal 

Fixed  Obj . 

Other  Obj . 

Other  Non-collision 

b.  On/Off  Road 

On  56.5  40.0 

Off  43.5  60.0 

c .  Weather 

Clear  44.1  52.8 

Raining  7.0  4.7 

Snowing  2  0.9  15.0 

Fog  0.6  0.7 

Overcast/Cloudy  27.4  26.7 

d.  No.  Vehicles  No.  Ace. 

Single  Veh.  469  59.6  N/A 

Two  Veh.  2  93  3  7.2  N/A 

Three  Veh.  17  2.2  N/A 

Four  Veh .  10.1  N/A 

Five  Veh.  3  0.4  N/A 

Six  Veh.  1  0.1  N/A 

Seven  Veh.  3  0.4  N/A 

e.  Light  Condition 

Daylight  56.5  5  7.0 

Dawn/Dusk,  Dark,  Unlit  41.2  41.2 

Dark  (Lit)  2.3  1.8 

f.  Road  Condition 
Dry  4  9.6  5  5.9 
Wet  6.1  5.5 
Icy/Snowy  42.0  36.2 
Slushy  2.3  2.3 
Natural  Debris  0.0  0.0 


IBU:Q:PRE:7.gg  -10-  July  95 


Collision  Type 

Head  on 

Rear  End 

Angle* 

Sideswipe  Meet 

Sideswipe  Pass 

Backed  Into 

Other 

Parking  Man 

First  Object  Hit  Off  Ro 

1. 

End  of  Overpass 

2. 

Overpass  Guardrail 

3. 

Overpass  Railing 

4. 

End  of  Underpass 

5. 

Pier  of  Underpass 

6. 

Underpass  Guardrail 

7. 

Pole 

8. 

Pole  Guardrail 

9. 

Sign 

10. 

Sign  Guardrail 

11. 

Median  Guardrail 

12. 

Fill  Guardrail 

13. 

End  of  Guardrail 

14. 

Other  Guardrail 

15. 

Tree 

16. 

Cut  Slope 

17. 

Fill  Slope 

18. 

Road  Approach 

19. 

Rock  or  Boulder 

20. 

Drainage  Pipe 

21. 

Building 

22  . 

Fence 

23. 

Median  or  Curb 

24. 

Other  Object 

25. 

Delineator 

26. 

Mail  Box 

27. 

Fire  Hydrant 

28  . 

No  Object  Hit 

29. 

Unknown 

Large  Truck 

Statewide 

Accidents 

Average 

% 

All  Veh.  % 

1.0 

0.  5 

15.1 

6.2 

7.3 

4.2 

0.4 

0.2 

10.9 

3.4 

0.4 

0.1 

64.6 

85.4 

0.3 

0.0 

0.1 

0.3 

2.9 

3.1 

1.3 

2  .  5 

0.0 

0.0 

0.1 

0.1 

0.9 

1.  0 

0.4 

0.4 

0.0 

0.0 

2.5 

1.9 

0.1 

0.1 

2.9 

4.5 

6.7 

5.5 

0.6 

1.2 

2.4 

2.4 

0.1 

0.3 

4.3 

6.8 

0.4 

0.9 

0.0 

0.2 

0.3 

0.7 

0.3 

0.3 

0.3 

0.1 

5.5 

7.9 

0.1 

0.9 

1.5 

1.  5 

5.2 

5.2 

0.0 

0.0 

0.0 

0.0 

60.7 

52.1 

0.0 

0.0 

:ate  may  be 

the   result 

Angle   accidents   on  the   Inte 
occurrences  off  the  main  line,  at  the  interchanges 


of 


Traffic  Accident  Cluster  Locations 

The  following  listing  identifies  locations  where  five  or  more 
large  truck- involved  accidents  have  occurred  within  a  half 
(0.5)  mile  section  of  roadway  in  the  years  1991-92-93  combined. 
If  additional  accidents  occurred  within  0.1  mile,  the  length  of 
the  section  was  increased. 
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Segments  marked  with  an  asterisk  (*)  denote  segments  which 
correspond  to  locations  from  the  1991  study.  The  recurrence  of 
these  locations  could  be  interpreted  to  be  an  emerging  pattern 
and  not  random  chance.  Of  the  14  locations  on  1-90  from  the 
1991  study,  six  are  shown  on  this  list.  These  locations 
correspond  to  three  particular  areas.  Two  are  mountainous 
areas,  Look  Out  Pass  and  Bozeman  Hill,  and  one  is  the  Desmet 
Interchange.  These  three  areas,  along  with  the  Belgrade 
Interchange,  encompass  all  of  the  locations  listed  with  five  or 
more  accidents  in  0.5  miles,  and  account  for  a  total  of  90 
accidents  within  the  three  year  period  considered. 


ROUTE 
1-15 

1-90 


MILEPOST 

None 

1.7 

-  2.4 

4.6 

-  5.0 

12.4 

-  13.1 

17.4 

-  17.7 

23.7 

-  25.0 

26.2 

-  26.4 

95.9 

-  96.4 

298 

.279 

317.0 

-  317.5 

319.7 

-  320.0 

320.7 

-  321.1 

321.4 


321.8 


LOCATION 


Look  Out  Pass* 
Look  Out  Pass 
Saltese  -  Haugan* 
Haugan  -  De  Borgia 
Henderson  -  Drexel* 
1  mi .  E  of  Drexel 
Desmet  Interchange* 
Belgrade  Interchange 
Bozeman  Hill* 
Bozeman  Hill 
Bozeman  Hill* 
Bozeman  Hill* 


NUMBER 
LARGE  TRUCK 
ACCIDENTS 


8 
6 
9 
9 

20 
5 
8 
5 
5 
5 
5 
5 


1-94 


None 
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Route  Segments 

a.  The   following   listing   attempts  to   breakdown   the 

interstate  system  into  segments.  The  segment  breaks 

occur  primarily  where  the  route  intersects  another 
major  route. 

b.  The  segment  length  reflects  the  true  rural  mileage 

between  the  sections. 

c.  To  obtain  an  accurate  as  possible  accident  rate,  city 

mileage  was  omitted.   The  accident  data  reflects  only 
rural  accidents . 

d.  The  large  truck  Average  Daily  Traffic  was  averaged 

for  91-92-93  and  represents  rural  counts  only. 
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1. 


1-15  Route  Segments 


MILEPOST  LOCATION 

0.000  Montana  -  Idaho  Line 

62.448  So.  Dillon  Interchange 

102.487  Divide  Int.  -  Jet.  P-46 
121.132  Nissler  Int.  -  Jet.  1-90 
127.936  Harrison  Ave.  Int.  -  Jet.  P- 
129.455  E.  Butte  Int.  -  Jet.  1-90 
164.920  Boulder  Int.  -  Jet.  P-69 
192.148  Capitol  Int.  -  Jet.  P-8 
228.566  Augusta  Int.  -  Jet.  P-9 
278.976  10th  Ave.  S.  -  Jet.  1-315 
290.680  Vaughn  Int.  -  Jet.  P-3 
348.261  Valier  Int.  -  Jet.  P-44 

363.488  W.  Shelby  Int.  -  Jet.  P-1 
3  98.184  Montana/Canadian  Line 


29 


RURAL 

SEGMENT 

LENGTH 

AADT 

LARGE  TRUCK 
ACC .  SEV .    TOTAL 
RATE    RATE    ACC . 

52.192 

492 

0.51 

1.29 

17 

39.250 

489 

0.29 

1.67 

6 

18.672 

487 

0.80 

2  .23 

8 

5.187 

1841 

2.01* 

1.37 

21 

1.518 

1314 

1.83* 

1.25 

4 

34 .884 

393 

0.40 

1.50 

6 

27.201 

595 

0.45 

1.38 

8 

34.621 

476 

0.33 

1.50 

6 

48.972 

519 

0.97 

1.55 

27 

10.215 

684 

0.78 

1.50 

6 

56.668 

548 

0.27 

1.78 

9 

15.073 

581 

0.42 

2.95 

4 

33.475 

394 

1.04 

1.59 

15 

♦Equal  to  or  higher  than  high  average 
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1-90  Route  Segments 


MILEPOST 
0.000 

33.407 

96.343 

101.708 

109+1.224 

153.356 

174.363 

208.406 

219.170 

227.455 

274.791 

298.279 

309.370 

332.941 

340.410 

367.648 

408.903 

434 . 090 

450.095 

452.856 

456.580 

495. 998 

510.887 

554.446 
^Note : 


LOCATION 

Montana  -  Idaho  Line 

St.  Regis  -  Jet.  P-35 

Desmet  Int.  -  Jet.  P-5 

Reserve  St.  Int.  -  Jet.  P-71 

Bonner  Int.  -  Jet.  P-24 

Drummond  Int.  -  Jet.  P-19 

W.  Garrison  Int.  -  Jet.  P-88 

Anaeonda  Int.  -  Jet.  P-19 

Nissler  Int.  -  Jet.  1-15 

E.  Butte  Int.  -  Jet.  1-15 

W.  Three  Forks  Int.  -  Jet.P-8 

Belgrade  Int.  -  Jet.  P-8  5 

E.  Boz.  Int.  -  Jet.  P-50 

S.  Liv.  Int.  -  Jet.  P-11 

Mission  Int.  -  Jet.  P-59 

Big  Timber  Int.  -  Jet.  P-91 

Columbus  Int.  -  Jet.  P-78 

Laurel  Int.  -  Jet.  P-4 

27th  St.  Int.  -  Jet.  P-53 

Loekwood  Int.  -  Jet.  P-16 

Pine  Hill  Int.  -  Jet.  1-94 

W.  Hardin  Int.  -  Jet.  P-48 

Custer  Battlefield  Int.  - 
Jet.  P-37 

Montana  -  Wyoming  Line 


Same  route  segment  as  1-15  MP  121.132-129. 
eounted  as  part  of  1-15,  not  as  part  of  1-90. 

♦Equal  to  or  higher  than  high  average 


RURAL 

LARGE  TRUCK 

SEGMENT 

ACC. 

SEV. 

TOTAL 

LENGTH 

AADT 

RATE 

RATE 

ACC. 

33.353 

1336 

1.93* 

1.30 

94 

59.413 

1385 

0.72 

1.44 

65 

3.845 

1623 

0.56 

1.25 

4 

4.248 

2129 

1.01 

1.40 

10 

43.390 

1628 

0.52 

1  .42 

40 

19.750 

1541 

0.30 

1.68 

10 

32.636 

1631 

0.22 

1.39 

13 

10.748 

1779 

0.62 

1.46 

13 

"6.705 

"1722 

"1.97* 

"1.35 

"25 

47.544 

1360 

0.62 

1.61 

44 

23.486 

1553 

0.43 

1.52 

17 

8.895 

1626 

0.70 

1.27 

11 

23.216 

1484 

1.22 

1.30 

46 

7.470 

1342 

0.79 

1.25 

8 

27.253 

1452 

0.58 

1.28 

25 

41.244 

1458 

0.74 

1.29 

49 

25.182 

1442 

0.45 

1.28 

18 

11.328 

1875 

0.73 

1.35 

17 

0.455 

1911 

2.10* 

1.00 

2 

3.719 

1881 

1.31 

1.68 

10 

39.356 

1049 

0.71 

1.34 

32 

14.894 

1169 

0.53 

1.60 

10 

43.553 

827 

0.58 

1.35 

23 

455. 


Aeeidents  were 
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3.   1-94  Route  Segments 


MILEPOST 


0.000 

49.551 

87.640 

93.612 

138.330 

211.480 

213.359 

242.473 

250.196 


LOCATION 
Pine  Hill  Int 


Jet.  1-90 
Mont.  47  Int.  -  Jet.  P-48 
Coalstrip  Int.  -  Jet.  P-89 
W.  Forsyth  Int.  -  Jet.  P-14 
Broadus  Int.  -  Jet.  P-23 
Cirele  Int.  -  Jet.  P-57 
Sidney  Int.  -  Jet.  P-20 
East  Wibaux  Int.  -  P-27 
Montana  -  North  Dakota  Line 
Note:  No  seetions  with  aeeident  rate  equal  to  or  higher  than  high  average 


RURAL 

LARGE  TRUCK 

SEGMENT 

ACC. 

SEV. 

TOTAL 

LENGTH 

AADT 

RATE 

RATE 

ACC. 

49.121 

890 

0.48 

1.47 

23 

37.681 

831 

0.38 

1.52 

13 

5.972 

860 

0.18 

5.80 

1 

43.459 

801 

0  45 

1.52 

17 

72.700 

652 

0.50 

1.27 

26 

1.879 

629 

0.00 

0.00 

0 

27. 947 

645 

0.36 

1.29 

7 

7.720 

622 

0.38 

1.50 

2 

Multiple  Trailer  Units 

General 

a.  Multiple  Unit  investigated  accidents  decreased  statewide  from 
the  1991  study.  The  number  was  reduced  from  105  in  1988-90  to 
97  in  1991-93,  for  a  decrease  of  7.6%. 

b.  Based  on  increased  revenue  from  special  permit  requests  through 
Motor  Carrier  Services,  there  seems  to  be  an  increase  in 
multiple  unit  (permit  required)  traffic  on  the  interstate 
system.   (Source:  Motor  Carrier  Services  Division.) 

Double  Trailer  Units 

a.  During  1991,  1992,  and  1993,  there  were  89  accidents  involving 
double  trailer  units  on  the  interstate  system.  These  accidents 
are  11.3%  of  the  large  truck  accidents  and  1.8%  of  all  vehicle 
accidents . 

b.  There  were  2  fatality  accidents  and  23  injury  accidents.   The 
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fatal  accidents  are  11.1%  of  the  large  truck  fatal  accidents 
and  2.1%  of  all  vehicle  fatal  accidents.  The  injury  accidents 
are  9.1%  of  large  truck  injury  accidents  and  1.3%  of  all 
vehicle  injury  accidents. 

c.  There  is  no  published  data  for  Annual  Daily  Traffic  for  double 
trailer  units;  therefore,  an  accident  rate  cannot  be 
calculated.  The  severity  rate  for  double  trailer  units  is  1.3  7 
compared  to  1.47  for  large  truck  accidents  and  1.45  for  all 
vehicle  accidents . 

Triple  Trailer  Units 

a.  During  1991,  1992,  and  1993  there  were  8  accidents  involving 
triple  trailer  units.  These  accidents  are  1.0%  of  large  truck 
accidents  and  0.2%  of  all  vehicle  accidents.  There  were  no 
fatalities  or  injuries  sustained  in  these  accidents. 

b.  There  was  1  injury  accident  and  no  fatal  accidents.  The  injury 
accident  is  a  negligible  part  of  the  overall  accident  injury 
percentage . 

c.  There  is  no  published  data  for  Annual  Daily  Traffic  for  triple 
trailer  units;  therefore,  an  accident  rate  cannot  be 
calculated.  The  severity  rate  for  triple  trailer  units  is  1.13 
compared  to  1.47  for  large  truck  accidents  and  1.43  for  all 
vehicle  accidents. 


H.        Findings 

1.    The  large  truck  accident  rate  is  0.64  and  the  high  average  rate  is 
1.69.   This  is  comparable  to  the  rates  for  all  vehicles  travelling 
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the  system. 

2.  The  large  truck  accident  severity  rate  is  1.42.  This  is  comparable 
to  the  severity  rates  for  all  vehicles  on  the  Interstate  system. 

3.  The  Average  Daily  Large  Truck  Traffic  (970)  on  the  Interstate  system 
accounts  for  21.6%  of  the  total  traffic  (4484).  Additionally,  15.7% 
of  the  total  traffic  accidents  (4997)  involve  a  large  truck  (787) . 

4 .  Some  general  observations  and  comparisons  of  accidents  involving 
large  trucks  during  the  years  1991-93  are: 

a.  1  in  6.3  of  all  accidents   involve  a  large  truck  on  the 
interstate . 

b.  1  in  5 . 2  of  all  the  fatal  accidents  involve  a  large  truck. 

c.  1  in  7 . 0  of  all  injury  accidents  involve  a  large  truck. 

d.  1  in  2 . 5  large  truck  accidents  involve  another  vehicle. 

5.  Based  on  traffic  exposure  and  other  accident  data,  there  is  no 
indication  that  there  is  a  higher  frequency  of  large  truck  accidents 
than  for  all  vehicles  traversing  the  interstate  system.  Accident 
clusters  or  groupings  of  large  truck  accidents  generally  occur  on 
mountain  passes  and  other  geographic  locations  where  the  horizontal 
and/or  vertical  alignment  is  constrained,  or  during  adverse  roadway 
conditions  such  as  snow  or  ice.  Large  truck  accident  groupings  also 
tend  to  occur  in  the  vicinity  of  high  truck  volume  interchange 
areas,  such  as  those  found  near  truck  stops  or  related  facilities. 
These  trends,  however,  are  comparable  to  accident  clusters  involving 
all  types  of  vehicles. 
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I.         Summary  of  Investigated  Accident  Data,  1991-93 
Rural  Interstate  System 

1 .  Total  Accidents 

a.  Total  Large  Trucks   Total  Aces :  787 

Inj  Aces:  247 
Fat  Aces :   18 

b.  None/Single         Total  Aces :  690 

Inj  Aces:  223 
Fat  Aces :   16 

c.  Double  Unit         Total  Aces:   89 

Inj  Aces:   23 
Fat  Aces :    2 

d.  Triple  Unit         Total  Aces:    8 

Inj  Aces :    1 
Fat  Aces :    0 

e.  All  Vehicles        Total  Aces:  4997 

Inj  Aces:  1738 
Fat  Aces :   94 

2.  Accident,  Severity  and  EPDO  Rates  for  Large  Trucks 

a.  Accident  Rate  =  0.64   High  Ave.  =  1.6  9 

b.  Severity  Rate  =  1.42 

c.  EPDO  Rate   =     0.91 

3.  Percentages  of  Total  (787)  Large  Truck  Accidents 

a.  None/Single  =  87.7% 

b.  Double  Unit  =  11.3% 

c.  Triple  Unit  =   1.0% 

Note:      "None/Single",  "Double"  and  "Triple"  denote  the  number  of  trailer 
units  being  pulled. 
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II.   PRI^4ARY  SYSTEM 
A.    Traffic  Accident  Totals 

1.    Large  Truck  Accidents 

a.  The  following  table  lists  only  the  F.A.  Primary  Routes  where 
"one  or  more"  investigated  accidents  involving  large  trucks 
occurred  during  the  years  1991-93.  Primary  routes  17,  21,  47, 
65,  67,  68,  87,  88,  91,  95  and  96  had  no  reported  accidents 
during  the  years  1991-93  and  are  not  listed. 

b.  Annual  Average  Daily  Traffic  was  obtained  from  the  "Traffic  by 
Sections"  publication. 

c.  Primary  route  mileage  was  obtained  from  the  "1993  Montana 
Federal  Aid  Road  Log"  publication,  and  addenda  released  after 
its  publication. 

'  d.  The  same  formulas  were  used  in  determining  accident  rates, 
severity  rates  and  EPDO  rates  for  the  primary  system  as  for  the 
interstate  system. 
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PRIMARY  SYSTEM  ROUTES 
LARGE  TRUCK  ACCIDENT  DATA 


FAP     FAT 
ROUTE   ACC 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
16 
18 
19 
20 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
41 
42 
43 
44 
45 
46 
48 


7 
0 
1 
0 
1 
1 
0 
3 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 


INJ 
ACC 

50 

1 

3 
12 
37 

7 
18 
10 

0 

7 

3 

1 

3 

7 

9 

2 

1 

8 

2 

5 
11 

2 

1 

0 

3 

2 

1 

3 

2 

3 

2 

1 

3 
18 

1 

2 

2 

0 

3 

1 

1 

1 
1 


PD 
ACC 

83 
2 
3 

12 

54 

13 

26 

20 
3 

15 
4 
2 
6 

18 

20 
3 
5 
4 
1 

27 

24 
3 
2 
2 
2 
9 
0 
2 
1 
4 
0 
0 
4 

23 
0 
4 
0 
2 
1 
2 
4 
0 
1 


TOTAL 
ACC 

140 

3 

7 
24 
92 
21 
44 
33 

3 
22 

7 

3 

9 
25 
31 

5 

6 
12 

3 
34 
35 

5 

3 

2 

5 
11 

1 

5 

3 

7 

2 

1 

7 
42 

1 

6 

2 

2 

4 

3 

5 

1 

2 


RURAL 
LENGTH 
MILES 
(1993) 


646.5 

91.7 
107 

56 
174 
114 

86 
102 

64 
107.8 

56.2 
8.6 

96.4 
263.5 

44.7 

81.8 

60.3 

61 

86 
137 
140 

52 
7 

77.4 

61.2 

81.3 

23.4 

60.4 

64.8 

66.4 

15 

21 

46 

103 

4 

51 

32 

75 

42 

27 

43 

76 

30 


ADT 
ALL  VEH/ TRUCK 

1999/185 
599/84 
1207/90 
2836/301 
4996/544 
1439/174 
5695/424 
2991/367 

490/75 
1629/207 
2070/130 
2646/439 
972/128 
610/93 
1794/294 

297/68 

1412/120 

1897/247 

866/110 

695/174 

1570/268 

715/95 

1020/152 

455/56 

1443/74 

911/107 

357/47 

308/38 

370/50 

720/89 

507/70 

1156/161 

921/105 

1059/199 

6424/433 

1336/172 

538/51 

340/33 

632/91 

826/66 

540/106 

325/57 

778/71 


ACC 
RATE 

1.43 
0.71 


89 
14 
88 


0.97 
1.09 
0.80 
0.57 


0. 

90 

0. 

87 

0. 

72 

0. 

67 

0. 

93 

2. 

15 

0. 

82 

0 

75 

0 

72 

0 

29 

1 

30 

0 

85 

0 

92 

2 

41 

0 

42 

1 

01 

1 

15 

0 

83 

1 

98 

0 

.85 

1 

.08 

1 

.69 

0 

.26 

1 

.30 

1 

.86 

0 

.47 

0 

.62 

1 

.10 

0 

.74 

0 

.94 

1 

.52 

0 

.99 

0 

.21 

0 

.83 

SEV 

EPDO 

RATE 

RATE 

1.52 

2.17 

1.17 

0.83 

1.25 

2.36 

1.51 

1.72 

1.45 

1.28 

1.56 

1.51 

1.41 

1.54 

1.74 

1.39 

1.00 

0.57 

1.32 

1.19 

1.43 

1.24 

1.33 

0.96 

1.33 

0.89 

1.28 

1.19 

1.60 

3.44 

1.40 

1.15 

1.17 

0.88 

1.67 

1.20 

1.67 

0.48 

1.43 

1.86 

1.31 

1.11 

1.40 

1.29 

1.33 

3.21 

1.00 

0.42 

1.60 

1.62 

1.18 

1.36 

2.00 

1.66 

1.60 

3.17 

1.67 

1.42 

1.43 

1.54 

2  .  00 

3.38 

2.00 

0.52 

1.43 

1.86 

1.54 

2.86 

2.00 

0.94 

1.33 

0.82 

2.00 

2.20 

1.00 

0.74 

1.75 

1.65 

1.33 

2.02 

1.20 

1.19 

2.00 

0.42 

1.50 

1.25 
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PRIMARY  SYSTEM  ROUTES 
LARGE  TRUCK  ACCIDENT  DATA 


RURAL 

LENGTH 

FAP 

FAT 

INJ 

PD 

TOTAL 

MILES 

ADT 

ACC 

SEV 

EPDO 

ROUTE 

ACC 

ACC 

ACC 

ACC 

(1993) 

ALL  VEH/TRUCK 

RATE 

RATE 

RATE 

49 

0 

2 

4 

6 

26.4 

1469/232 

0.90 

1.33 

1.20 

50 

7 

14 

24 

45 

82.4 

3169/399 

1.25 

2.06 

2.58 

51 

0 

3 

1 

4 

70.7 

358/65 

0.80 

1.75 

1.40 

52 

0 

11 

21 

32 

50.9 

3451/410 

1.40 

1.34 

1.88 

53 

0 

7 

11 

18 

40.7 

1478/239 

1.69 

1.39 

2.35 

54 

0 

1 

1 

2 

29.3 

281/41 

1.52 

1.50 

2.28 

55 

0 

0 

1 

1 

12.2 

1585/219 

0.34 

1.00 

0.34 

56 

0 

1 

0 

1 

34.6 

982/91 

0.29 

2.00 

0.58 

57 

2 

19 

37 

58 

321.0 

971/173 

0.96 

1.49 

1.43 

58 

0 

2 

3 

5 

50.2 

1076/65 

1.40 

1.40 

1.96 

59 

0 

2 

3 

5 

56.4 

612/73 

1.11 

1.40 

1.55 

60 

1 

4 

13 

18 

88.7 

1087/121 

1.53 

1.49 

2.28 

61 

1 

6 

9 

16 

155.8 

656/88 

1.07 

1.68 

1.80 

62 

1 

0 

0 

1 

35.3 

908/176 

0.15 

5.80 

0.87 

63 

0 

5 

12 

17 

38.6 

1361/270 

1.49 

1.29 

1.92 

66 

0 

3 

1 

4 

50.0 

708/76 

0.96 

1.75 

1.68 

69 

0 

2 

3 

5 

36.7 

908/164 

0.76 

1.40 

1.06 

72 

0 

1 

2 

3 

21.5 

1047/160 

0.80 

1.33 

1.06 

75 

0 

1 

1 

2 

2.4 

1689/355 

2.10 

1.50 

3.15 

78 

0 

4 

5 

9 

46.4 

1048/52 

3  .40 

1.44 

4.90 

80 

0 

1 

2 

3 

64.3 

332/56 

0.76 

1.67 

1.27 

81 

0 

0 

1 

1 

41.6 

345/39 

0.56 

1.00 

0.56 

82 

2 

1 

1 

4 

6.9 

4423/237 

2.22 

3.65 

8.10 

83 

1 

8 

7 

16 

91.1 

1375/146 

1.10 

1.80 

1.98 

84 

0 

2 

2 

4 

29.0 

1028/53 

2.37 

1.50 

3.56 

85 

0 

1 

3 

4 

6.7 

4197/316 

1.72 

1.25 

2.15 

86 

0 

0 

1 

1 

35.8 

325/66 

0.39 

1.00 

0.39 

89 

0 

0 

1 

1 

1.4 

4828/292 

2.31 

1.00 

2.31 

93 

1 

6 

7 

14 

32.5 

1260/229 

1.72 

1.84 

3.16 

98 

0 

0 

1 

1 

1.8 

3279/288 

1.72 

1.00 

1.72 

99 

0 

0 

3 

3 

54.0 

179/15 

3.38 

1.00 

3.38 

TOTAL 

34 

359 

590 

983 

5318.6 

1353/167 

1.  09 

1.53 

1.67 

3.5%  of  all  large  truck  accidents  involve  a  fatality  accident  or  1  in  28.9 
accidents . 
36.5%  of  all  large  truck  accidents  involve  an  injury  accident  or  1  in  2.7 

3ccid.Grits 
60.0%  of  all  large  truck  accidents  involve  a  property  damage  only  accident  or 

1  in  1.7  accidents. 
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1.   Large  Truck  Accidents 

FAT.  ACC.  INJ.  ACC, 


108 
126 
125 


1991 

15 

1992 

12 

1993 

7 

TOTAL 

34 

359 


P.D.  ACC. 

204 
184 
202 
590 


TOTAL 

327 
322 
334 
983 


1991 
1992 
1993 
TOTAL 


Non-Large  Truck  Accidents 

FAT.  ACC.  INJ.  ACC. 


58 
58 

55 
171 


1077 
1140 
1177 
3394 


P.D.  ACC. 

1507 
1488 
1694 
4689 


TOTAL 

2642 
2686 
2926 
8254 


2.1%  of  all  non-large  truck  accidents  involve  a  fatality  accident  or 

1  in  48.5  accidents. 
41.1%  of  all  non-large  truck  accidents  involve  an  injury  accident  or 

1  in  2.4  accidents. 
56.8%  of  all  non-large  truck  accidents  involve  a  property  damage  only 

accident  or  1  in  1.8  accidents . 


1991 
1992 
1993 
TOTAL 


All  Vehicle  Accidents 

FAT.  ACC.  INJ.  ACC. 


73 

70 

62 

205 


1185 
1266 
1302 
3753 


P.D.  ACC. 


5279 


TOTAL 


1711 

2969 

1672 

3008 

1896 

3260 

9237 


2.2%  of  all  vehicle  accidents  involve  a  fatality  accident  or  1  in  45.1 

accidents . 
40.6%  of  all  vehicle  accidents  involve  an  injury  accident  or  1  in  2.5 

accidents . 
57.2%  of  all  vehicle  accidents  involve  property  damage  only  accidents 

or  1  in  1.7  accidents . 
16.6%  of  the  fatal  accidents  involve  a  large  truck. 

9.6%  of  the  injury  accidents  involve  a  large  truck. 
11.2%  of  the  accidents  on  the  primary  system  involve  a  large  truck. 


B. 


Traffic  Accident  Rates 


General 


Data  obtained  from  "Traffic  by  Sections"  publication  and  "1993 
Montana  Federal  Aid  Road  Log"  publication,  along  with 
subsequent  mileage  updates . 

1.  Primary  system  rural  mileage  =  5,318.6  miles 

2.  Average  Annual  Daily  Traffic  -  All  vehicles  =  1,353 

3.  Average  Annual  Daily  Traffic  -  Large  Trucks  =  167 
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Accident  Rate  -  All  Vehicles 


AR  = 


9237  X  1, OOP. OOP 


1353  X  3  X  365  x  5,318.6 
AR  =  1.17 

Accident  Rate  -  Large  Trucks 


AR  = 


983  X  1, PPP, PPP 


167  X  3  X  365  x  5318.6 
AR  =  l.Pl,  High  Average  =  3.P3 

4.    Accident  Rate  -  Non- Large  Truck  Vehicles 


AR 


8254    X    l.PPO, PPP 
1186    X    3    X    365    x    5318.6 

AR    =    1.20 

Traffic  Accident  Severity  and  EPDO  Rates 

1.    Severity  Rate  -  All  Vehicles 

5P  ^   (5.8)2P5  +  (2.0)3753  +  (l.P)5279   =   1.51 
9237 

EPDO  Rate  =  1.17  *  1.51 

EPDO  Rate  =  1.77 


Severity  Rate  -  Large  Trucks 

„_   (5.8)34  +  (2.0)359  +  (1.0)59P   =   1.53 
98i 

EPDO  Rate  =  1.01  *  1.53 

EPDO  Rate  =  1.55 


Severity  Rate  -  Non-Large  Truck  Vehicles 

_-     (5.8)171  +  (2.0)3394  +  (1.0)4689   =   1.51 
^■^  "  8254 

EPDO  Rate  =  1.20  *  1.51 

EPDO  Rate  =  1.81 
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Traffic  Accident  Details 

1 .    Primary  System  Rates  as  Reported  by  SAS  Report 


First  Harmful  Event 


Overturn 

Pedestrian 

MV  in  Trans . 

MV  Other  Rdwy. 

Parked  MV 

Train 

Pedacycle 

Animal 

Fixed  Obj . 

Other  Obj . 

Other  -  Non  Collision 

Collision  Type 

Head  on 
Rear  End 
Angle 

Sideswipe  Meet 
Sideswipe  Pass 
Backed  Into 
Parking  Maneuver 
Other 

Road  Location 

Off  Road 
On  Road 

Light  Condition 

Daylight 

Dawn /Dusk,  Dark,  Unlit 

Dark  (Lit) 

Road  Condition 

Dry 

Wet 

Icy/Snowy 

Slushy 

Natural  Debris 

Weather  Condition 

Clear 

Raining 

Snowing 

Fog 

Overcast /Cldy 

Not  Stated/Other 


Large  Truck 

Statewide 

Accidents 

Average 

% 

All 

Veh.  % 

23.8 

22.0 

0.4 

0.4 

47.9 

38.4 

0.1 

0.  0 

1.5 

0.9 

0.0 

0.0 

0.0 

0.3 

8.3 

12.2 

12.4 

23.1 

0.5 

0.9 

5.1 

1.9 

2 
13 


14.8 
5.8 


0.0 
53.5 


31.0 
69.0 


65.5 

32.4 

2.1 


68.7 
6  .8 

22.2 
2.3 
0.0 


56, 
4, 

12. 
1. 

26, 
0, 


2.3 
13.8 


15 
2 
3 
0 
0 


61.8 


43.6 
56.4 


57.8 

39.2 

2.9 


67.1 
8.3 

22  .4 
2.1 
0.1 


54. 

5. 
10, 

0. 
29. 

0. 
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Large 

Truck 

Statewide 

Accidents 

Average 

% 

All  Veh.  % 

First  Object  Hit  Off  Roadway 

1. 

End  of  Overpass 

0.2 

0  .  5 

2. 

Overpass  Guardrail 

0.4 

0  .4 

3. 

Overpass  Railing 

0.2 

0  .  5 

4. 

End  of  Underpass 

0.0 

0.  0 

5. 

Pier  of  Underpass 

0.0  . 

0  .  0 

6. 

Underpass  Guardrail 

0.2 

0.1 

7. 

Pole  (Light, Power, etc 

) 

0.7 

1 .  3 

8. 

Pole  Guardrail 

0.2 

0. 1 

9. 

Sign 

2.0 

1.  7 

10. 

Sign  Guardrail 

0.1 

0  .  0 

11. 

Median  Guardrail 

0.0 

0  .  2 

12. 

Fill  Guardrail 

2.1 

2  .  3 

13. 

End  of  Guardrail 

0.8 

0.  7 

14. 

Other  Guardrail 

1.3 

1  .4 

15. 

Tree 

1.1 

2  .7 

16. 

Cut  Slope 

7.7 

8.2 

17. 

Fill  Slope 

0.7 

0.8 

18. 

Road  Approach 

1.7 

1.8 

19. 

Rock  or  Boulder 

1.0 

1.8 

20. 

Drainage  Pipe 

0.4 

0.6 

21. 

Building 

0.1 

0.1 

22. 

Fence 

3.2 

4.9 

23. 

Median  or  Curb 

0.6 

0.8 

24. 

Other  Object 

1.5 

2.4 

25. 

Delineator 

4.0 

3  .2 

26. 

Mail  Box 

0.8 

0.7 

27. 

Fire  Hydrant 

0.0 

0.0 

28. 

No  Object  Hit 

68.7 

62  .8 

29. 

Unknown 

0.0 

0.1 

No. 

Vehicles 

No. 

Ace. 

Single  Veh. 

480 

48.8 

N/A 

Two 

Veh. 

463 

47.1 

N/A 

Three  Veh. 

32 

3  .3 

N/A 

Four  Veh. 

8 

0.8 

N/A 

Route  Segments 


b. 


Same  procedures  apply  for  the  Primary  System  as  for  the  Interstate 
System.   See  Page  No. 13  for  details. 

Segments  denoted  with  an  (*)  have  accident  rates  equal  to  or  greater 
than  the  high  average  for  the  rural  primary  system,  3.03. 


IBU:Q:PRE:7.gg 


-26- 


July  95 


( 


I 


ROUTE/ 
MILEPOST 
FAP  1 

0.000 

16.926 

32.313 

120. 903 

133.915 

224.000 

278.459 

379.167 

428.518 

471.806 

541.719 

543.807 

590.602 

597.228 

644.550 

667.149 

FAP  2 

0.000 

2.756 

6.197 

83.041 

95.514 

FAP  3 

0.000 

8.408 

41.214 

84.363 

110.616 

FAP  4 

0.000 

24.737 

42.765 

54.307 

IBU : Q : PRE 


LOCATION 

Montana/ Idaho  Line 

Jet.  FAP  56 

Jet.  FAP  33  -  Libby 

Jet.  FAP  5  -  Kalispell 

Jet.  FAP  38  -  Columbia  Falls 

Jet.  FAP  3  -  Browning 

Jet.  1-15  -  Shelby 

Jet.  FAP  10  -  Havre 

Jet.  FAP  66  -  Harlem 

Jet.  FAP  61  -  Malta 

Jet.  FAP  42 

Jet.  FAP  31  -  Glasgow 

Jet.  FAP  25  -  Wolf  Point 

Jet.  FAP  32  -  Wolf  Point 

Jet.  FAP  62  -  Culbertson 

Montana/North  Dakota  Line 

Jet.  1-94  West  Miles  City 
Jet.  FAP  18  -  Miles  City 
Baker  Int  -  Jet.  1-94 
Jet.  P-2  7  -  Baker 
Montana/North  Dakota  Line 

Jet.  1-15  -  Vaughn 

Jet.  FAP  24  -  Sun  River 

Jet .  FAP  9  -  Choteau 

Jet.  FAP  44  -  West  Valier 

Jet .  FAP  1  -  Browning 

Montana/ Idaho  Line 
Jet.  FAP  72  -  Bridger 
Jet.  FAP  28  -  Roekvale 
Jet.  1-90  -  Laurel  Int. 
:7.gg 


RURAL 

LARGE  TRUCKS 

SEGMENT 

ACC. 

SEV. 

TOTAL 

LENGTH 

AADT 

RATE 

RATE 

ACC. 

15.529 

242 

1.46 

1.33 

6 

14 . 990 

279 

0.87 

1  .  50 

4 

86.815 

300 

0.63 

1.  98 

18 

12.450 

677 

2.28 

1.84 

21 

88.503 

182 

1.53 

1.41 

27 

52.637 

186 

0.65 

1.69 

7 

97.747 

178 

0.63 

1.73 

12 

47.271 

281 

1.31 

1.46 

19 

41.537 

177 

0.87 

1.43 

7 

68.001 

178 

0.45 

1.17 

6 

1.386 

265 

0.00 

0.00 

0 

45.594 

201 

0.40 

1.75 

4 

5.802 

249 

2.53 

1.50 

4 

46.079 

160 

0.37 

1.33 

3 

22.152 

197 

0.42 

1.50 

2 

2.230 

192 

0.00 

0.00 

0 

2.604 

318 

1.10 

2.00 

1 

75.334 

69 

0.35 

1.  00 

2 

11.501 

120 

0.00 

0.00 

0 

7 

935 

343 

0.67 

3.40 

2 

30 

987 

93 

0.00 

0.00 

0 

42 

181 

53 

1.23 

1.67 

3 

26 

012 

59 

1.19 

1.50 

2 

24.749  174 
16.840  320 
11.539    431 
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ROUTE/ 
MILEPOST 
54.307 

58.198 

FAP  5 

0.000 

27.503 

59.004 

77.587 

104.255 

112.666 

125.446 

180.907 

187.441 

FAP  6 

0.000 

10.404 

76.846 

85.033 

116.203 

FAP  7 

0.000 

44.534 

83.388 

95.276 

FAP  8 

0.  000 

13.020 
45+1.221 

77.531 

107.893 

109.175 

FAP  9 

0.  000 

20. 149 

64 . 785 


LOCATION 

Jet.  1-90  -  Laurel  Int 


Jet.  1-90 


Mossmain  Int 


Jet.  1-90  -  Desmet  Int. 

Jet.  FAP  6  -  Ravalli 

Jet.  FAP  52  -  Poison 

Jet.  FAP  36  -  Elmo 

Jet.  FAP  82  -  Somers 

Jet.  FAP  1  -  Kalispell 

Jet.  FAP  38  -  Whitefish 

Jet.  FAP  33  -  Eureka 
Montana /Canadian  Line 

Montana/ Idaho  Line 

Jet.  FAP  56 

Jet.  FAP  36 

Jet.  FAP  3  5 

Jet.  FAP  5  -  Ravalli 

Montana/ Idaho  Line 
Jet .  Skalkaho  Pass  Rd 
Jet.  FAP  93  -  Lolo 
Jet.  FAP  71  -  Missoula 

Jet.  FAP  88  -  Garrison 

Jet.  FAP  41  -  Avon 

Jet.  1-15  -  Helena 

Jet .  FAP  14  -  Townsend 

Jet.  1-90  -  Three  Forks 

Jet.  FAP  13  -  Three  Forks 

Jet.  1-15  -  Wolf  Creek 

Jet.  FAP  24  -  Bowman's  Corner 


RURAL 
SEGMENT 
LENGTH    AADT 

2.998    272 


20.411 


43 .710 


LARGE  TRUCKS 
ACC .    SEV .    TOTAL 
RATE    RATE    ACC . 


2.24 


1.50 


27 

200 

862 

0 

.86 

1 

.64 

22 

29 

933 

802 

0 

95 

1 

.43 

25 

15 

597 

469 

1 

00 

1 

50 

8 

26 

749 

483 

1 

13 

1 

31 

16 

6 

465 

775 

0 

91 

1 

40 

5 

10 

587 

578 

1 

34 

1 

44 

9 

51 

460 

297 

0 

36 

1 

33 

6 

6 

547 

138 

1 

01 

1 

00 

1 

10 

408 

117 

1 

50 

1 

50 

2 

64 

578 

181 

0 

63 

1 

25 

8 

8 

320 

208 

0 

00 

0 

00 

0 

30 

819 

170 

1 

92 

1 

80 

11 

43.654    250 

36.006    572 

7.231    741 


70 


77 


0.92  1.55 
1.06  1.42 
1.53    1.22 


0.00    0.00 
0.81    1. 00 


11 

24 

9 


12 

889 

286 

0 

25 

2 

00 

1 

28 

813 

375 

0 

93 

1 

62 

11 

29 

729 

416 

0 

96 

2 

05 

13 

29 

877 

357 

0 

69 

1 

38 

8 

1 

282 

75 

0 

00 

0 

00 

0 

Jet.  FAP  3 


Choteau 
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ROUTE/ 
MILEPOST 
FAP  10 
0.000 

40.641 

111.313 

FAP  11 
0.000 

53.068 

57.950 

FAP  12 
0.000 

9.393 

FAP  13 
0.000 

8.630 

49.180 

65.334 

83.952 

93.363 

97.332 

FAP  14 
0.000 

33.493 

45.138 

99.450 
146.081 
167.532 
169.452 
270.888 


LOCATION 
Jet.  FAP  60  -  Great  Falls 
Jet.  FAP  80  -  Fort  Benton 
Jet .  FAP  1  -  West  Havre 

Gardiner 

Jet.  1-90  -  Livingston 

Jet.  1-90  -  East  Livingston 

Montana/Idaho  Line 

Jet.  FAP  50  -  West  Yellowstone 

Montana/ Idaho  Line 

Jet.  FAP  87  -  West  Yellowstone 

Jet.  FAP  29  -  Ennis 

Jet.  FAP  84  -  Norris 

Sappington  Jet . 

Jet .  FAP  8  -  Three  Forks 

Jet.  1-90  -  Three  Forks 

Jet .  FAP  8  -  Townsend 

Jet.  FAP  59  -  White  Sulphur 
Springs 

Jet.  FAP  60  -  White  Sulphur 
Springs 

Jet.  FAP  45  -  Harlowton 

Jet.  P-53  -  Lavina 

Jet.  P-16  -  Roundup 

Jet.  P-61  -  Roundup 

Jet.  1-94  -  Forsyth 


RURAL 
SEGMENT 
LENGTH    AADT 


38.469  255 

69.348  180 

52.929  118 

3.276  325 

8.623  439 


32.580 


95 


LARGE  TRUCKS 
ACC.    SEV.    TOTAL 
RATE    RATE    ACC . 


1.49    1.38      16 
0.44    1.17       6 


1.02    1.43 
0.00    0 . 00 


0.72 


0.89 


1.33 


1.33 


8 

564 

54 

0.00 

0 

00 

0 

39 

954 

104 

0.66 

1 

33 

3 

16 

142 

194 

0.88 

1 

00 

3 

18 

633 

144 

0.68 

1 

50 

2 

9 

816 

152 

0.00 

0 

00 

0 

3 

315 

120 

2  .30 

2 

00 

1 

10 

599 

142 

0.00 

0.00 

0 

54 

306 

76 

0.66 

1.67 

3 

44 

658 

201 

0.71 

1.14 

7 

21 

451 

53 

1.61 

1.50 

2 

0 

.969 

306 

3  .08* 

1.00 

1 

98 

.947 

55 

1.51 

1.22 

9 

FAP  16 
0.000 

48.022 

FAP  17 
0.000 


Jet.  1-90  -  Billings 
Jet.  P-14  -  Roundup 


Jet.  P-42  -  Fort  Peek 
13.030    Jet.  P-1  -  Nashua 
IBU:Q:PRE:7.gg 
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ROUTE/ 
MILEPOST 
FAP  18 
0.000 

83.045 

FAP  19 
0.000 

31.667 

64.000 

FAP  2  0 
0.000 

50.012 

52.569 

64.245 

FAP  21 
0.000 

5.175 

FAP  22 
0.000 

43.377 

88.621 

FAP  2  3 
0.000 

2.165 

76.303 

83.090 

139.854 

FAP  24 
0.000 

31.892 

55.653 

109.051 

139.402 


LOCATION 

Jet.  P-2  -  Miles  City 

Jet.  P-57  -  Jordan 

Jet.  1-90  -  Anaeonda 
Jet .  Skalkaho  Pass  Rd 
Jet.  1-90  -  Drummond 

Jet.  P-57  -  Glendive 
Jet.  P-26  Sc   P-51  -  Sidney- 
Jet.  P-62  -  Sidney 
Montana/North  Dakota  Line 

Jet.  1-15  -  South  Conrad 
Jet.  1-15  -  North  Conrad 

Jet.  P-32  -  Scobey 
Jet.  P-3  0  -  Plentywood 
Jet.  P-1  -  Culbertson 

Jet.  P-2  -  Miles  City 
Jet.  1-94  -  Miles  City 
Jet.  P-3  7  -  Broadus 
Jet.  P-54  -  SE  Broadus 
Montana /Wyoming  Line 

Jet.  1-90  -  Bonner 

Jet.  P-83  -  Clearwater  Jet. 

Jet.  P-41  -  Helmville 

Jet.  P-9  -  Bowman's  Corner 

Jet.  P-3  -  Sun  River 


RURAL 

SEGMENT 
LENGTH    AADT 


LARGE  TRUCKS 
ACC.    SEV.    TOTAL 


81.822 


3.795 


68 


28.454  186 

31.880  62 

49.615  238 

1.294  481 

10.318  263 


156 


41.393     76 
44.698    142 


RATE    RATE 


ACC. 


0.82 


1.40 


0.35    1.50       2 
1.85    1.00       4 


0.70  1.56 
4.40*  2.00 
0.00    0.00 


0.00 


0.00 


0.58    1.50 
0.14    2 .00 


0 

636 

318 

4 

52* 

1.00 

1 

73 

845 

104 

1 

07 

1.76 

9 

5 

990 

273 

4 

47* 

1.25 

8 

56 

.764 

252 

1 

02 

1.36 

16 

32.627 

443 

0 

51 

1 

50 

8 

23  .829 

286 

0 

54 

1 

25 

4 

53.384 

195 

1 

76 

1 

25 

20 

30.433 

193 

0 

47 

1 

.33 

3 

FAP  2  5 

0.000    Jet.  P-57  -  Cirele 

46.912    Jet.  P-32  -  S.  Wolf  Point 
53.064    Jet.  P-1  -  Wolf  Point 
IBU : Q : PRE : 7 . gg 
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ROUTE/ 
MILEPOST 

FAP  26 
0.000 

7.526 

FAP  2  7 
0.000 

35.445 

80.791 

FAP  2  8 
0.000 

8.706 

45.000 

70.185 

101.708 

FAP  2  9 
0.000 

42 .844 

57.272 

66.000 

90.610 


FAP  3  0 
0.000 

24.222 

FAP  31 


0 

.000 

1 

.443 

60 

.822 

FAP  32 

0 

.000 

3 

.720 

51 

.317 

65 

.819 

FAP 

33 

0.000 


LOCATION 

Jet.  P-20  -  South  Sidney 
Montana/North  Dakota  Line 

Ekalaka 

Jet.  P-2  -  Baker 

Jet.  1-94  -  Wibaux 

Montana /Wyoming  Line 

Montana /Wyoming  Line 
OUT  -  OF  -  STATE 
Montana /Wyoming  Line 

Jet.  P-78  -  Red  Lodge 
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F.    Multiple  Trailer  Units 

1 .  General 

a.  Multiple  Unit  investigated  accidents  decreased  statewide  from 
the  1991  study.  The  number  was  reduced  from  136  in  1988-90  to 
117  in  1991-93,  for  a  decrease  of  14%. 

b.  Based  on  an  increase  in  revenue  from  special  permit  requests 
through  Motor  Carrier  Services,  there  seems  to  be  an  increase 
in  multiple  unit  (permit  required)  traffic  on  the  primary 
system. 

2 .  Double  Trailer  Units 

a.  During  1991,  1992,  and  1993,  there  were  116  accidents  involving 
double  trailer  units  on  the  primary  system.  These  accidents 
are  11.8%  of  the  large  truck  accidents  and  1.3%  of  all  vehicle 
accidents . 

b.  There  were  8  fatality  accidents  and  31  injury  accidents.  The 
fatalities  are  23.5%  of  large  truck  fatal  accidents  and  3.9%  of 
all  vehicle  fatal  accidents.  The  injury  accidents  are  8.6%  of 
large  truck  accidents  and  0.8%  of  all  vehicle  injury  accidents. 

c.  There  is  no  data  for  Annual  Daily  Traffic  for  double  trailer 
units  on  the  primary  system;  therefore,  the  accident  rate 
cannot  be  calculated.  The  severity  rate  is  1.6  0  compared  to 
1.49  for  large  truck  accidents  and  1.51  for  all  vehicle 
accidents . 

3  .    Triple  Trailer  Units 

a.    During  1991,  1992,  and  1993,  there  was  1  accident  involving  a 
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triple  trailer  unit  on  the  primary  system.  This  accident  is 
negligible  when  compared  to  the  percent  of  large  truck 
accidents  (0.1%)  and  all  vehicle  accidents  (0.01%). 

There  were  no  fatality  accidents  with  triple  trailer  units. 
There  were  no  injury  accidents. 


c.  There  is  no  data  for  Annual  Daily  Traffic  for  triple  trailer 
units  for  the  primary  system.  Therefore,  the  accident  rate 
cannot  be  calculated.  The  severity  rate  is  1.00  compared  to 
1.53  for  large  truck  accidents  and  1.51  for  all  vehicle 
accidents. 

Based  on  the  accident  data,  multiple  trailer  units  have  experienced 
an  increase  in  accident  severity  in  the  three  year  (1991-93)  study 
period.  When  compared  to  the  last  three  year  (1988-90)  truck  study, 
double  trailer  truck  accidents  have  increased  6.4%.  The  severity  of 
these  accidents  has  increased  from  a  severity  rate  of  1.35  to  a  rate 
of  1.60.  The  fatality  frequency  of  double  truck  units  has  increased 
from  6.3%  of  the  overall  large  truck  fatals  to  23.5%  of  the  large 
truck  fatals.  The  triple  trailer  units  have  experienced  a  slight 
decline,  from  three  to  one  accident,  but  the  decrease  is  negligible 
when  compared  to  statewide  truck  accidents.  Such  small  numbers  for 
triple  trailer  units  make  any  trends  observed  negligible  and 
statistically  insignificant. 


G.    Findings 


1.  The  large  truck  accident  rate  is  1.01  and  the  high  average  is  3.03 
for  the  primary  system  statewide.  This  rate  is  comparable  to  the 
accident  rate  of  1.17  for  all  vehicles  traversing  the  primary 
system. 
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2.  The  large  truck  severity  rate  is  1.53.  This  also  compares  with  the 
statewide  average  of  1.51  for  all  vehicles  traversing  the  primary 
system. 

3.  The  Average  Daily  Large  Truck  Traffic  (167)  on  the  primary  system 
accounts  for  12.3%  of  the  total  traffic.  Additionally,  10.6%  of  the 
total  traffic  accidents  (9,237)  involve  a  large  truck  (983). 

4 .  Some  general  observations  pertaining  to  accidents  involving  large 
trucks  on  the  primary  system  during  the  years  1991-93  are: 

a.  1  in  9.4  of  all  accidents  involve  a  large  truck. 

b.  1  in  10.5  of  all  injury  accidents  involve  a  large  truck. 

c.  1  in  6 . 0  of  all  fatal  accidents  involve  a  large  truck. 

d.  1  in  2 . 0  large  truck  accidents  involve  another  vehicle. 

5.  Based  on  traffic  exposure  and  other  accident  data,  the  large  truck 
accident  frequency  does  not  indicate  that  they  are  any  higher  than 
the  normal  accident  frequency  range  for  all  vehicles  traversing  the 
primary  system.  There  are,  however,  roadway  segments  or  locations 
that  do  exceed  these  averages.  Generally,  these  identified 
locations  are  also  consistent  with  accident  clusters  for  all 
vehicles . 
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Summary  of  Investigated  Accident  Data,  1991-93 
Rural  Primary  System 


Total  Accidents 

a.    Total  Large  Trucks   Total  Aces :  983 

Inj  Aces :  359 
Fat  Aces :   34 


None /Single 


Double  Unit 


Triple  Unit 


All  Vehicles 


Total 

Aces : 

866 

Inj 

Aces  : 

328 

Fat 

Aces : 

26 

Total  Aces:  116 
Inj  Aces:  31 
Fat  Aces :    8 


Total 

Aces  : 

1 

Inj 

Aces  : 

0 

Fat 

Aces  : 

0 

Total 

Aces : 

9237 

Inj 

Aces  : 

3753 

Fat 

Aces  : 

205 

2.  Accident,  Severity  and  EPDO  Rates  for  Trucks 

a.  Accident  Rate  =  1.01    High  Ave.  =3.03 

b.  Severity  Rate  =  1.53 

c.  EPDO  Rate   =     1.55 

3.  Percentages  of  Total  (983)  Truck  Accidents 

a.  None/Single  =  8  8.1% 

b.  Double  Unit  =  11.8% 

c.  Triple  Unit  =   0.1% 

Note:      "None/Single",   "Doiible"  and  "Triple"  denote  the  number  of  trailer 
units  being  pulled. 
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III.   COMPARISONS  TO  1988-90  STUDY 

Interstate  and  Primary  investigated  accidents  were  compared  to 
numbers  from  the  1988-90  study  published  in  December,  1991. 


INTERSTATE  SYSTEM: 
Accident  Statistic 

%  Lrg  Truck  Aces  involving  Fatality 
%  Lrg  Truck  Aces  involving  Injury 
%  Lrg  Truck  Aces  involving  P. D. Only 

Accident  Rate 
Severity  Rate 

Totals :    Fatal  Aces 
Injury  Aces 
P.D.O.  Aces 
Total  Aces 

Statewide  All-vehicle  Aces: 

%  Fatals  involving  Lrg  Truck 
%  Injury  involving  Lrg  Truck 
%  Total  involving  Lrg  Truck 

Double  Trailer  Units: 
Total  Aces 

%  of  all  Lrg  Truck  Aces 
%  of  all  Vehicle  Aces 
%  of  Lrg  Truck  Fatals 
%  of  Lrg  Truck  Injury 
%  of  Total  Veh  Fatals 
%  of  Total  Veh  Injury 
Severity  Rate 

Triple  Trailer  Units: 
Total  Aces 
%  of  Lrg  Truck  Aces 


1991-1993 

1988-1990 

2.3% 

2.1% 

31.4% 

34.3% 

66.3% 

63.6% 

0.88 

0.87 

1.42 

1.44 

18 

18 

247 

297 

522 

550 

787 

865 

19.1% 

17.4% 

14.2% 

17.1% 

16.5% 

16.8% 

89 

100 

11.3% 

11.6% 

1.8% 

1.9% 

11.1% 

11.1% 

9.1% 

9.1% 

2.1% 

1.9% 

1.3% 

1.6% 

1.37 

1.36 

8 

5 

1.0% 

0.5% 
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PRIMARY  SYSTEM: 
Accident  Statistic 

%  Lrg  Truck  Aces  involving  Fatality 
%  Lrg  Truck  Aces  involving  Injury 
%  Lrg  Truck  Aces  involving  P. D. Only 

Accident  Rate 
Severity  Rate 

Totals :    Fatal  Aces 
Injury  Aces 
P.D.O.  Aces 
Total  Aces 

Statewide  All -vehicle  Aces: 

%  Fatals  involving  Lrg  Truck 
%  Injury  involving  Lrg  Truck 
%  Total  involving  Lrg  Truck 

Double  Trailer  Units: 
Total  Aces 

%  of  all  Lrg  Truck  Aces 
%  of  all  Vehicle  Aces 
%  of  Lrg  Truck  Fatals 
%  of  Lrg  Truck  Injury 
%  of  Total  Veh  Fatals 
%  of  Total  Veh  Injury 
Severity  Rate 

Triple  Trailer  Units: 
Total  Aces 
Other  Data  Negligible 


1991-1993 

1988-1990 

3.5% 

2.9% 

36.5% 

34.6% 

60.0% 

62.4% 

1.01 

1.23 

1.53 

1.49 

34 

32 

359 

379 

590 

683 

983 

1094 

16.6% 

14.7% 

9.6% 

9.5% 

11.2% 

11.6% 

116 

109 

11.8% 

10.0% 

1.3% 

1.2% 

23.5% 

6.3% 

8.6% 

7.1% 

3.9% 

0.9% 

0.8% 

0.7% 

1.60 

1.35 
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IV.   CONCLUSIONS 

1.  The  large  truck  accident  rates  and  severity  rates  on  a  statewide 
average  compare  with  the  rates  of  all  other  vehicles  traversing  the 
interstate  and  primary  systems . 

2 .  The  percentage  of  large  truck  accidents  on  the  interstate  and 
primary  roadway  systems  compares  with  the  percentage  of  large  truck 
average  daily  traffic: 

Interstate  -  ADT  =  21.6%,  Accidents  =  15.7% 
Primary  -  ADT  =  12.3%,  Accidents  =  10.6% 

3 .  There  is  no  indication  that  the  large  truck  is  creating  accident 
frequency  trends  any  higher  than  any  other  vehicle  for  the  exposure 
time  on  the  roadways.  There  are  roadway  locations  or  segments  that 
stand  out  as  having  a  slightly  higher  than  normal  truck  accident 
frequency.  Generally,  however  these  same  locations  or  segments 
experience  higher  than  normal  frequencies  for  all  vehicles. 

4.  Multiple  trailer  units  have  shown  an  increase  in  severity  over  the 
last  three  years  (1991-93) .  This  may  be  due  to  random  occurrence  or 
increased  multiple  unit  traffic.    No  published  AADT  values  are 

^  available  for  multiple  units  at  this  time. 

5.  The  color  map  in  the  appendix  shows  high  accident  rate  locations 
throughout  the  state.  It  is  important  to  realize  that  this  map  is 
probability  driven,  not  event  driven.  That  is  to  say,  these  areas 
are  based  on  exposure,  not  frequency.  For  example,  on  the  stretches 
with  colors  corresponding  to  a  higher  accident  rate,  there  is  a 
greater  chance  of  a  large  truck  being  involved  in  an  accident  than 
on  a  route  with  a  lower  accident  rate.  This  in  no  way  corresponds 
to  the  actual  number  of  large  truck  accidents  along  the  route.  A 
route   can  have  a  low  accident   rate  but  numerous   large  truck 
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accidents  if  the  overall  number  of  large  trucks  traveling  along  it 
is  high.  Conversely,  a  route  can  have  a  high  accident  rate  but  a 
low  number  of  total  large  truck  accidents  if  the  route  experiences  a 
low  frequency  of  large  truck  traffic. 
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Please  return  this  page  to: 


Department  of  Transportation 

Safety  Management  Section 

2701  Prospect  Avenue 

P.O.  Box  1001 

Helena,  MT   59601-1001 


AGENCY  OR  DEPARTMENT, 
ADDRESS : 


Did  you  find  this  document  useful? 


How  often  do  you  use  this  as  a  reference?. 


In  what  way(s)  do  you  think  this  document  could  be  improved  to  better  serve 
your  needs?  ___^^ 


Which  section (s)  did  you  find  the  most  useful/helpful? 


What  section (s)  do  you  think  could  be  ommitted  in  the  future? 
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APPENDIX   A 


IBU : Q : PRE : 7 . gg 


.47-  J^ly    95 


TRUCK  SILHOUETTES 
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